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Diseases of Mink
Thomas M. Ford, D.V.M.*
The mink ranching industry is a naturaloutgrowth of trapping mink and sell-
ing the pelts. To supply the increasing de-
mand for garments, nlirlk ranching has
steadily expanded until at present it has
grown into an industry with an annual
gross product of approximately 100 mil-
lion dollars. By breeding and raising mink
under controlled conditions, ranchers are
able to produce a higher quality pelt in a
variety of mutant colors. ,However, by na-
ture the mink is not adapted to living in a
small cage in close proximity to hundreds
or thousands of other 'mink an·d this has
made it susceptible to many disease condi-
tions. Also, the intensive inbreeding pro-
grams carried on by ranchers to develop
the mutant color strains has brought out
sonle ulldesirable characteristics from a
disease stan'dpoint.
The potential role a veterinarian can
play in providing medical service to the
mink rancher becomes apparent when one
recognizes the rapid expansion of the in-
dustry and the resultant increase in dis-
ease ,problems. In many instances the
mink rancher has been in need of veteri-
nary assistance and advice but has been
unable to obtain it. The veterinarian can
be of real service to the mink rancher
merely by familiarizing himself with some
of the special problems and diseases that
are peculiar to mink and by applying his
basic veterinary 'medical education.
The four major types of diseases that
mink are likely to contract are viral, bac-
terial, nutritional and parasitic.
Viral Diseases
Distemper
Virus Enteritis
Bacterial Diseases
Abscesses
Anthrax
Botulisnl
*Dr. Ford is an instructor in the Departnlent of
Veterinary Hygiene, Iowa State University.
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Enteritis, non-specific
Klebsiella Infections
Pneumonia
Salmonellosis
Sinusitis
Streptococcus Infections
ITuberculosis
Tularemia
Nutritional Diseases
'Chastek's Paralysis
Fatty Degeneration of the Liver
Gastroenteritis
Nursing Sickness
Nutritional Anemia
Rickets
Steatitis (yellow fat)
Urinary iCalculi
Urinary Incontinence (acidosis, wet
belly)
Parasitic Diseases
Coccidiosis
Flesh fiy, flea, lice and mange mite in-
festation
Fluke infestation
Roundworm infestation
Tapeworm infestation
Trichinosis
Miscellaneous
Hereditary
Hydrocephalus
Screw neck
Poisoning
Diethylstilbestrol
Lead
Salt
Streptomycin
Sulfonamides (sulfaquinoxaline)
Warfarin
Wood Preservatives
Vices
Tail Chewing
Fur Clipping
Aleutian Mink Disease
Dehydration
Grey Diarrhea
Heat Exhaustion
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The following is a discussion of some
of the more common disease conditions
a veterinarian would encounter in a mink
herd.
DISTEMPER
Distemper is caused by the same virus
responsible for distemper in the dog. In-
fections can be seen at any time of the
year, but occur most often in the .summer
and early fall months. Kits are more sus-
ceptible than adults; the average death
loss in nonvaccinated adults is 30 to 40
percent, but may go as high as 90 per-
cent in nursing kittens. The infected mink
transmit the disease to their kits or to
other adults by direct contact or by cough-
ing and sneezing. Although the virus can
be simply destroyed in a few hours by heat,
it can resist low temperatures (below
freezing) for several days. Feed and
feed dishes may become contaminated,
and it is also thought that humans can
carry the virus on their clothing for a con-
siderable length of time.
The symptoms of distemper are quite
distinctive. Nine to fourteen days after ex-
posure the skin around the eyes, ears,
nose and chin becomes reddened. The feet
may become enlarged and tender, giving
rise to the term "boxing glove feet". Ocu-
lar and nasal discharges are also seen.
Death usually occurs two to three weeks
after the onset of symptoms. However,
some animals may appear to recover, only
to die 10 to 12 weeks later with a nervous
syndrome the rancher calls the "scream-
ing fits".
Post mortem findings are not conclusive.
Enlargement of the spleen may be seen,
but it is not constant. Laboratory diagnosis
can be made by finding distemper inclu-
sion bodies in the trachea or urinary blad-
der.
When an outbreak has occurred in a
nonvaccinated herd, all animals should be
vaccinated as soon as possible with a modi-
fied live virus vaccine. Mink distemper vac-
cines are available from severai biological
houses. Distemperoid vaccine of ferret ori-
gin should never be used with mink,· as
the virus attenuated by ferret passage re-
tains its pathogenicity for mink. EV"ery ef-
fort should be made to keep ·down contact
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Boxing glove feet
between infected and noninfected animal:>.
In a preventative program, breeding
stock is vaccinated after pelting and be-
fore the breeding season. Kits should be
vaccinated between 10 to 12 weeks of age.
Some ranchers vaccinate only their breed-
ing stock and not the kits, depending on
maternal immunity to carry the kits until
pelting in December.
Due to widespread immunization by
mink ranchers, the incidence of distemper
has declined steadily over the last 10
years. Outbreaks still occur, however, es-
pecially in nonvaccinated herds.
VIRUS ENTERITIS
Mink virus enteritis (MVE) is caused by
a virus which is considered to be similar
to, or the same as, the virus causing fe-
line panleucopenia. The disease was first
reported in the Fort Williams, Ontario area
in 1947, and is sometimes known as Fort
Williams Disease. MVE has been spreading
steadily, and since carrier states probably
exist, the shipment of breeding stock will
eventually carry the virus to all mink pro-
ducing areas of the world.
rrhe most characteristic symptom is the
appearance of casts or slugS in t~e drop-
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pings. These casts may be greyish white
to pinkish in color and are composed of
fibrin, mucus, and epithelial debris. The
feces may be very mucoid and blood
streaks may be seen. The mink refuse to
eat; they have a ten,dency to remain in the
nest box; they appear dull and their eyes
become squinted. Kits are the most sus-
ceptible, although adults are occasionally
affected. Death usually occurs two to three
days after symptoms are first seen. Mor-
tality may run from 10 to 80 percent.
At necropsy, the most striking finding
is a marked enteritis. The intestines may
be ballooned, and a marked necrosis and
desquamation of colunlnar epitheliunl of
the intestinal mucosa exists. Many times
a diagnosis can be made on the basis of
symptoms and history alone. This can be
confirmed by the demonstration of inclu-
sion bodies in the columnar epithelium of
the illtestine. These inclusion bodies are
acidophilic with Hand E stain.
The virus is quite resistant to environ-
mental conditions, and can exist on con-
taminated pens or nest boxes for at least a
year. Thus, illfection may reappear on a
ranch a year or more after a previous out-
break.
When an outbreak occurs, vaccination
of all animals on the ranch should be car-
ried out inlmediately. Two types of vac-
cine are available, an autogenous product
prepared from the viscera of infected
mink, and feline panleucopenia vaccine.
Along with vaccination, strict sanitatioll
and quarantine measures should be insti-
tuted. All animals showing symptoms
should be separated from the rest of the
herd. Traffic on and off the ranch should
be kept at a minimum; visitors and non-
essential personnel should be excluded
from the ranch. Every effort should be
made to control the fly population. Uten-
sils, pens, and equipment should be dis-
infected with a strong sanitizing agent.
In a preventative control program, all
kits should be vaccinated during th_e early
part of July. Since older animals are more
resistant, opinions vary on the need of
vaccinating \the breeding stock. .: H.owever,
the chances of a severe outbreak· in the
kits will be lessened 'if the breeders are
-also vaccinate'd. < ',1'-
BOTULISM
Botulism is fairly uncommon among
mink and from the standpoint of total
losses, this disease is responsible for a
relatively small percent. (However, when
botulism strikes on a ranch the effect can
be devastating, often resulting in 100 per-
cent mortality. The source of the botulism
toxin (usually type C) is nl0st often traced
to some meat component of the ration.
Two of the most common reasons for botu-
lism outbreaks on nlink ranches are in-
cluding spoiled meat in the ration and
meat from a sick animal. Since a mink
ration contains a large percent of meat
and poultry by-products, including intes-
tines, the ration should never be allowed
to warm up or stand for long periods of
time before being fed.
Onset of symptoms is rapid (18 to 96
hours) and is characterized by muscular
incoordination and stiffness. Paralysis usu-
ally develops first in the hind quarters and
mink will be seen dragging themselves
around by their front legs. It becomes in-
creasingly difficult for the mink to breathe,
as is evidenced by its heaving flanks.
Shortly the nlink lapses into acoma and
dies.
In the case of all outbreak, polyvalent
antitoxin should be given to the entire
herd immediately. The sooner this is done
the greater will be the number of mink
that are saved. The dose is five to eight
cc., I.P., depending all the size of the ani-
mal. It is very important that all of the
food suspected of containing the botulism
toxin be removed from the pens and feed-
boards and discarded.
Most mink ranchers 110W vaccinate
against botulisnl. The toxoid can be given
to unvaccinated adults in January or Feb-
ruary and to the kits in JUlle or July. One
injection will impart a lifetime immunity,
so that. no booster is needed.
In summary, there are three diseases
for which a mink rancher will commonly
vaccinate: distemper, nlink virus enter-
itis, and botulism. In each case the 9-dults
or breeding -stock are immunized. between
pelting, and the breeding season (i.e., Janu-
ary or February) and the kits in late June
or early July. It has been found that dis-
temper vaccine and botulism toxoid in:-
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jections may be given simultaneously.
Separate syringes should be used and the
injections given at different body sites.
CHASTEK'S PARALYSIS
In the early 1930's, a new disease of
foxes was discovered on the fur farm of
J. S. Chastek at Glencoe, Mi11nesota. It was
found that the paralysis and death occur-
ring in his foxes was caused by the raw
fish in the ration. The fish c011tained the
enzyme thiaminase, which destroys thia-
mine (Bl) in the body. Therefore, whe11
fox or mink are fed ,thiaminase daily, their
reserves of thiamine are quickly exhausted
and they develop a paralysis and die. The
course and symptoms are 'characteristic.
There is a loss of appetite and weight, the
gait becomes unsteady, and paralysis and
c011vulsions are seen shortly before death.
IThe condition may be prevented by
cooking the fish used in the diet, which
will destroy thiaminase; or if raw fish is
fed, it should be added to the ration only
on alternate days. When an outbreak oc-
curs, intraperitoneal injections of five to
ten milligrams of thiamine sl10uld be used
and ample amounts of Brewer's yeast
should be included in the ration. If un-
,cooked fish is being fed, it should be re-
moved from the ration immediately.
NURSING SICKNESS
,Nursing sickness, son1etimes referred
to as nursing anemia, is -a common condi-
tion in lactating females. It is character-
ized by a marked loss of flesh, progressive
weakness and a high mortality.
Apparently, nursi11g sickness is caused
by a salt depletion in the nursing female.
Since lactating female mink lose a great
deal of salt in their milk, the condition oc-
curs most often during the fourt1h a11d
fifth week of lactation, which is the peri-
od of greatest milk flow. The only con-
stant finding on 'post mortem is a com-
plete absen:ce of body fat. In many in-
stances there is evidence of degenerative
changes in the liver. The inclusion of salt
in the diet at a level of ~ of one percent
appears sufficiellt to prevent nursing sick-
ness. After the condition has advanced to
,a certain point, 'treatment seems to be of
nO avail. ICareful observation of nursing
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females will indicate those which are get-
ting thin and special attention can be
given both the mother and her litter. It
is well to encourage the kits to eat -and
drink water as early as possible in order
to reduce the heavy deman'ds on the moth-
er's system.
STEATITIS (Yellow-fat disease)
T'his is a seasonally occurring condition
characterized by a gross discoloration (yel-
low fat) and 'steatitis of adipose tissue. It
affects only kits and is seen in the summer
and fall. Steatitis appears when ran,cid fat
is fed in the ration. The rancid fat in-
creases the demand for antioxidants, and
if they are deficient or lacking, disease re-
sults. Some affected kits may appear per-
feotly normal until death occurs. Others
may refuse to eat, develop an unsteady
gait, posterior 'paralysis, become coma-
tose and ultimately die. Mortality may
reach 50 percellt and survivors never again
achieve full Ihealth.
At llecropsy, the skin of the abdomen
and inguinal region appears thickelled and
feels doughy. When the affected tissues
are incised, a thin, watery fluid escapes.
The subcutaneous and visceral fat is a
characteristic brownish-yellow in color and
the spleen is often enlarged and mottled.
Vitamin E is used as a preventative
measure and also for treatmellt after the
condition has occurred. A :synthetic sta-
bilized tocopherol powder added to the diet
is satisfactory as a control measure. If the
diet contains 15 to 20 percent cereal, four
to five units of vitamin ,E per mink per
day should be added. When an outbreak
occurs, the tocopherol 'preparation should
be added to the ration so that each kit on
the ranch receives 20 units per day for
two weeks. The rancher should remove
storage fish and other stored meat .prod-
ucts from the ration and substitute fresh
unfrozen feeds. Affected kits can be given
an injection of 15 to 20 units of vitamin E
per day for three days.
URINARY CALCULI
In mink, urolithiasis occurs during two
distinct periods of the year. Adult females
die with urinary calculi Jduring the spring
months, often ,during parturition. The cal-
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culi found in these cases are usually quite
large in size. The second period occurs in
late summer when male kits die due to a
toxemia resulting from obstruction of the
urethra by small calculi and/or fibrinous
mateJ.:ial associated with hemorrhaging,
cystitis and pyelonephritis. The adult fe-
male may die without showing any symp-
toms. However, sympton1s associated with
calculi are dysuria, a straddling gait, wet
fur between the mink's legs and paralysis.
Etiology is U11kll0wn but the disease is
probably a result of both nutritional fac-
tors and infection in the animals. Mea-
sures for the control of stones consist of
the addition of either ammonium chloride
or phosphoric acid to the diet. ff'he basis
for including these chemicals in the ration
is to keep the pH of the urine 011 the acid
side, since the crystoloid stones precipi-
tate out 'when the urine is in the alkaline
range.
Recommendations for the use of ammo-
nium chloride are to feed it at the rate of
one gran1 per mink per day (one pound
for each 450 mink) from April 1 until
June 15. It should first be dissolved in
water and then added to the mixed feed.
Recent research indicates that phos-
phoric acid may have advalltages over am-
monium chloride for the control of uri11ary
calculi. Phosphoric acid is more palatable
to the mink than ammoniu,m chloride and
also has a preservative action on the feed.
Phosphoric acid should be fed at all 0.8
percent level of the ration. The correct
amount of phosphoric acid should be
weighed out and mixed with water be-
fore being added to the feed. The recom-
'mended periods of use are March 1 to
June 15 alld from July 15 until pelting.
Care should be exercised in handling the
acid as it is corrosive and may burn, caus-
ing illjury to the rancher's person or cloth-
ing.
When severe losses in young males are
seen in the late summer, infections of the
urinary tract should be suspected. Cal-
culi frequently accompany these infec-
tions. The affected kits have difficulty mic-
turating, become weak and succu.mb to
infection and/or uremia. At necropsy, the
most ·significant finding is a greatly en-
larged urinary bladder filled with urine
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containing blood and purulent material.
Stap'hylococcus aureus and/or Proteus are
isolated when the exudate is cultured.
Recently, Lauerman reported that mink
fed diethylstilbestrol {con1monly found in
rations containing chicken scrap) pro-
duced a squamous metaplasia, cornifica-
tion and sloughing of uret'hral and pros-
tatic epithelium. These changes permit
bacteria found in the prepuce of normal
mink to ascend the urethra, causing a cys-
titis and progressive destruction of the kid-
neys. If Proteus is involved, the enzyme
urease, produced by the bacteria, splits
urea in the urine forming ammonia. Cal-
culi are readily formed in this alkaline
medium. When Staphylococcus au.reus is
involved, fibrin plugs are formed which are
just as effective as calculi in obstructing
the flow of urine. Currently, the best treat-
ment seems to be nitrofurantoin in the
diet given at the rate of 15 milligrams per
mink per day for four days. Care should
be taken that mirlk have sufficient water
available.
URINARY INCONTINENCE
Urinary incontinence, also known as
acidosis or "wet belly", causes extensive
'damage to many male pelts and greatly
decreases their value. The constant loss of
urine by the mink results in staining of
the fur and necrosis of the skin all,d sub-
cutaneous tissues in the vicinity of the ex-
'ternal urethral office. T,he cause of this
condition is unknown and treatmellt is em-
pirical. Among the procedures that are cur-
rently recommended are increasing the
carbohydrates and lowering the fat level of
the ration, adding more liver, and making
certain the ration is not rancid.
POISONS
Diethylstilbestrol. One of the major
problems of mink ranchers over the past
decade has been sterility of mink caused
by consumption of stilbestrol in the ration.
The most common source of the drug is
the necks of roosters 'which have been ca-
ponized by placing a pellet in their neck.
New regulations banning the use of stil-
bestrol in chickens should ease this prob-
lem considerably. It has been found that
the intake of 10 'micrograms of stilbestrol
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per day will cause sterility in mink. The
mink will breed normally but no kits will
be produced. In order to minimize the
danger of ,sterility, most mink ranchers
adopt a feeding schedule in which poultry
by-products are fed only after whelping in
May and are discontinued in December.
Lead. ,Mink are very susceptible to lead
poisoning. Products containing lead should
never be used as preservatives on nest
boxes or any other equipment that mink
might chew. No characteristic symptoms
are seen with lead poisoning. T'he animals
lose weight gradually and die in 25 to 40
days. Since there are also no characteris-
tic post mortem lesions, a diagnosis must
be made on the basis of a history of equip-
ment being treated with lead. Whe11 a di-
ag110sis is 'made, all mink should be re-
moved from treated pens as soon as pos-
sible. Care should be taken that the sur-
vivors receive adequate amounts of cal-
cium and vitamin D.
Streptomycin. The antibiotic, streptomy-
cin, is toxic for mink and should be used
with extreme caution. In combination with
penicillin it is even more toxic. Adults
should never receive a dose of more than
50 mg. IFollowing an overdose, symptoms
occur 5 to 30 minutes after injection. La-
bored breathing, followed by loss of mus-
cular control, coma and death are typical
symptoms.
Sulfonamides. Occasionally, sulfaquin-
oxaline has been given to mink for coccidi-
osis or other enteric infections. Very often
the administration of this drug results in
a loss of the normal blood clotting mech-
allislll with Tesultant spontaneous hen10r-
rhaging. The abdominal cavity of the mink
will be found full of unclotted blood. Sul-
faquinoxaline is always contra-indicated in
the treatment of mink diseases.
ALEUTIAN DISEASE
With the development of the Aleutian
color phase, a disease was noticed that
seemed to be confined to mink homozygous
for the Aleutian gene. The disease is char-
acterized by a progressive weight loss,
without anorexia, until death occurs. The
affected mi11k are extremely thirsty and
in some 'cases hemorrhaging occurs around
the mouth. Since the mink are often ane-
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mic, mucous membranes appear pale and
blood clotting may be delayed. Mortality
of affected animals' often approaches 100
per cent. At necropsy, the most significant
findings are kidney lesions. Depending on
how far the disease has progressed, the
kidneys appear enlarged and reddened,
with some hemorrhaging, or in the later
stages, shrunken and pitted. At the Ipres-
ent time, all attempts to isolate an etio-
logical agent of the disease have failed.
The medical profession is interested in the
disease because it bears many similarities
to aplastic anemia in humans. All treat-
ment is sym'ptomatic. Since there is appar-
ently some genetic relationship to the
Aleutian gene, outbreeding with standard
dark mink lhas provided some measure of
control.
GREY DIARRHEA
Over the past few years there has been
an increase in a condition known as grey
diarrhea or "putty ,droppings". Grey diar-
rhea is characterized by the animal l1av-
ing a ravenous appetite but also progres-
sively losing weight. The affected animals
produce a large volume of soft greyish
droppings which often have a rancid fat
odor. It appears that very little of the fat
in the diet is assimilated but simply passes
through the digestive tract and out in the
stool. Often large fat 'droplets can be ob-
served in the stool.
The cause of this condition is unknown.
No bacterial or viral agent has been in-
criminated and no evidence of a parasitic
infection has been uncovered. There is in-
creasi11g evidence to indicate that the dis-
ease, or at least a pTedisposition to the dis-
ease, may be inherited.
Many forms of treatment ,have been
tried, none of which have met with much
success. The use of water soluble furacin
in the ration seems to be of some value
in keeping down the incidence. LIn view of
the evidence that suggests heredity may
play a role, care should be taken to select
breeders that have no family history of
this condition.
This has been a rather brief descrip-
tion of some of the more important dis-
eases that affect mink. There are several
sour,ces where more detailed information
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Stools of grey diarrhea
may be obtained. One excellent reference
is the Fur Farm Guide Book of the Ameri-
can Fur Breeder. This is issued annually
and covers not only the diseases of mink,
but all other aspects of fur farming as well.
A good source for the latest information
on diseases is the Progress Reports of the
Mink Farmers Research Foundation.
Through grants to various universitIes and
research stations this foundation supports
work on the important disease and nutri-
tional problems confronting mink ranch-
ers.
REFERENCES
Fur Farm Guide Book. American Fur Breetkr,
31(12)1-186, 1958.
Gorham, F. R., R. K. Farrell and D. Burger.
Diseases and Parasites of Mink. Veterinary Scope,
5(3):2-12, 1960.
Lauerman, C. H. Western Veterinarian, 7:30, 1960.
The Blue Book of Fur Farming. Milwaukee: Edi-
torial Service Company. 158 pp., 1958.
The Mink Farmers Research Foundation, Progress
Reports. September, 1959.
Annual Conference
The Annual Conference for Veterinar-
ians will be held June 19 and 20 at the
Iowa State University Memorial Union.
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